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(S4)Title: GROUND FABRIC FOR TUFT£D CARP£T AND TUFTED CARPET MADE USING THE GROUND FABRIC 




(57) Abstract 

A ground fabric for use in tufted carpets; and a tufted carpet made using the ground fabric. The ground fabric is constituted of a 
nonwoven fabric made of long fibers of a polylactic acid polymer. The long fibers have a circular cross section and have a birefringence of 
12x10.3 to 30x10.3 and a crystallinity of 15 to 25 wt. %. The long-fiber nonwoven fabric has a thermal shrinkage through 3-minute heating at 
120 °C of 1 % or lower in each of tiie MD and the CD. In the case of using long fibers having a different cross-sectional shi^ tiiese long 
fibers have a ciystallinity of 15 to 25 wt % and the nonwoven fiibric made of titese has a tiiermal shrinkage through 3-miniite heating at 
120 °C of 1 % or lower in each of tie MD and tiie CD. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]With a continuous glass fiber nonwoven fabric which is a base fabric for tufted carpets 
and was formed with a polylactic acid system polymer, it is constituted and said continuous glass 

fiber, While lateral cross sectional shape is circular, double refraction factors are 12x10"^ - 

30x10"^, and a degree of crystallinity is 15 to 25 mass %, and 120 ** and a heat shrinkage rate 
for 3 minutes are [ MD and a CD direction ] 1% or less. [ base fabric / said / for tufted carpets ] 

[Claim 2]It is the base fabric according to claim 1, and section gestalten of textiles which 
constitute a nonwoven fabric are haplotype, a side by side type, a sea-island type, and either of 
the sheath-core types. 

[Claim 3]With a continuous glass fiber nonwoven fabric which is a base fabric for tufted carpets 
and was formed with a polylactic acid system polymer, it is constituted and said continuous glass 
fiber, While lateral cross sectional shape is an anomaly, a degree of crystallinity is 15 to 25 mass 
%, and 120 ** and a heat shrinkage rate for 3 minutes are [ MD and a CD direction ] 1% or less. 
[ base fabric / said / for tufted carpets ] 

[Claim 4]It is the base fabric according to claim 3, and a section gestalt of textiles which 
constitute a nonwoven fabric is either of the haplotype, side by side type, sea-island type, 
sheath-core type, and many leaf types. 

[Claim 5]Heat adhesion of the textiles which are base fabrics given in any 1 paragraph to claims 
1-4, and constitute a nonwoven fabric is carried out mutually. 

[Claim 6]Partial heat pressure welding of the textiles which are the base fabrics according to 
claim 5, and constitute a nonwoven fabric is carried out mutually, or heat adhesion of these 
textiles is mutually carried out in a point of contact of textiles. 

[Claim 7]After the textiles which are the base fabrics according to claim 5, and constitute a 
nonwoven fabric have confounded in three dimensions mutually, partial heat pressure welding of 
these textiles is carried out mutually, or heat adhesion of these textiles is mutually carried out in 
a point of contact of textiles. 

[Claim 8]It is a base fabric given in any 1 paragraph to claims 5-7, and a point of contact of 
textiles has pasted up with binder resin. 

[Claim 9]It is the base fabric according to claim 8, and binder resin is a polylactic acid system 
polymer. 

[Claim 10]It is a tufted carpet and a base fabric of a statement is included in any 1 paragraph to 
claims 1-9. 

[Claim 1 1]It is the tufted carpet according to claim 10, and the tuft of the pile yarn is carried out 
to a base fabric, and this pile yarn is formed with a polylactic acid system polymer. 
[Claim 12]It is the tufted carpet according to claim 11, and pile yarn is formed in a bulky 
continuous fibre. 

[Claim 1 3]It is a tufted carpet given in any 1 paragraph to claims 1 0-1 2, and a backing material is 
formed in a field of an opposite hand a side by which the tuft is carried out, and pile yarn in a 
base fabric is formed with material in which this backing material has biodegradability. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field This invention relates to the base fabric for tufted carpets which consists of a 
nonwoven fabric in which the continuous glass fiber group was accumulated, and the tufted 
carpet using this base fabric. 

Background art The nonwoven fabric in which it comes to accumulate much continuous glass 
fibers is used as a base fabric for tufted carpets. The publicly known base fabric for tufted 
carpets is used as a base material at the time of planting pile yarn in this base fabric, and 
performing tufting. 

It is formed with the nonwoven fabric which mainly consists of polyethylene terephthalate. 

Since a tufted carpet serves as big and rough garbage when it becomes unnecessary, the 
disposal is difficult for it. In abandonment by incineration, since the combustion calorie is high, 
the life of an incinerator is contracted, or poisonous gas and a black smoke are generated. Since 
it does not rot when abandonment by reclamation is performed, it has an adverse effect on 
environment. When polyvinyl chloride is used as a backing material formed in a carpet, dioxin 
occurs by incineration. 

In recent years, recycling of the synthetic fiber attracts attention. However, a backing material is 
formed, in order that a pile may be implanted in a base fabric and a carpet may prevent the 
omission of a pile to the field by the side of the reverse of the pile surface in this base fabric, 
There is also a thing of the structure which furthermore covered the backing material with the 
secondary base fabric, and since each is not what consists of the same raw material, it is 
difficult to recycle. 

Outline of an invention An object of this invention is to provide the base fabric for tufted carpets 
which a problem does not generate in natural environment when the above-mentioned problem is 
solved and it becomes unnecessary, and the tufted carpet using this base fabric. 
In order to attain this purpose the base fabric for tufted carpets of this invention. It is 
constituted by the continuous glass fiber nonwoven fabric formed with the polylactic acid system 
polymer, and while said continuous glass fiber has circular lateral cross sectional shape, double 

refraction factors are 12x10 - 30x10 , and a degree of crystallinity is 15 to 25 mass %. 
120 ** and the heat shrinkage rate for 3 minutes are [ MD and a CD direction ] 1% or less. 
[ base fabric / said / for tufted carpets ] 

The base fabric for tufted carpets of this invention is constituted by the continuous glass fiber 
nonwoven fabric formed with the polylactic acid system polymer, and the degree of crystallinity 
of said continuous glass fiber is 1 5 to 25 mass % while lateral cross sectional shape is an 
anomaly. 

120 ** and the heat shrinkage rate for 3 minutes are [ MD and a CD direction ] 1% or less. 
[ base fabric / said / for tufted carpets ] 

The tufted carpet of this invention contains the above-mentioned base fabric. It is preferred for 
it that the backing material formed with the material which has biodegradability is formed in the 



field of the side to which the tuft of the pile yarn in a base fabric is carried out, and an opposite 
hand while it is preferred for this carpet that it is the composition that the tuft of the pile yarn 
formed with the polylactic acid system polymer was carried out to the base fabric. 
Therefore, since the base fabric of the tufted carpet is constituted by the continuous glass fiber 
nonwoven fabric formed with the polylactic acid system polymer according to this invention, it 
has necessary biodegradability and the problem in natural environment does not occur. As 
compared with polyester etc., rigidity is high so that more clearly than the chemical structure of 
polylactic acid, and This sake, Since a tuft needle cannot be easily pierced in the composition 
textiles of a base fabric directly and textiles can escape from a needle when performing tufting 
to this base fabric, the damage given to textiles becomes small and the mechanical strength of 
the base fabric after a tuft can be maintained, moreover — when the tile carpet as a final 
product is constituted, the tile carpet becomes what has rigidity — a floor — covering — etc. - 
- workability becomes good Since the double refraction factors of this continuous glass fiber are 

12x10 - 30x10 when that degree of crystallinity is 15 to 25 mass % and said continuous glass 
fiber moreover has the circular lateral cross sectional shape of this continuous glass fiber. It 
becomes what the textiles composition polymer is fully carrying out molecular orientation, 
therefore was excellent in size method stability and mechanical properties, having proper rigidity. 
In [ since the base fabric of this invention is excellent in thermal stability ] a backing process, 
Without contracting with the heat at the time of laminating or coating a backing material, and the 
heat at the time of making it dry in oven and hardening a backing material, after laminating a 
backing material, it can bear enough and a carpet with good dimensional stability can be 
obtained. 

Indication of an invention The base fabric for tufted carpets of this invention comprises a 
continuous glass fiber nonwoven fabric formed with the polylactic acid system polymer. A 
polylactic acid system polymer is excellent in respect of biodegradation performance, silk 
manufacture nature, etc. compared with other polymers. As compared with polyester etc., rigidity 
is high so that more clearly than the chemical structure of polylactic acid. For this reason, since 
a tuft needle cannot be easily pierced in the composition textiles of a base fabric directly and 
textiles can escape from a needle when performing tufting to this base fabric, the damage given 
to textiles becomes small and the mechanical strength of the base fabric after a tuft can be 
maintained, moreover — for example, — when the tile carpet as a final product is constituted, 
the tile carpet becomes what has rigidity — a floor — covering — etc. — workability becomes 
good. 

As a polylactic acid system polymer, the copolymer of poly (D lactic acid), poly (L lactic acid), D 
lactic acid, and L lactic acid. The melting point is preferred for a not less than 100 ** polymer 
among the polymers chosen from a group with the copolymer of D lactic acid and 
hydroxycarboxylic acid, the copolymer of L lactic acid and hydroxycarboxylic acid, and the 
copolymer of D lactic acid, L lactic acid, and hydroxycarboxylic acid. Thus, the melting point is 
preferred also for the blended body of not less than 100 ** polymers. 

For example, although poly (L lactic acid) and the poly (D lactic acid) melting point which are the 
homopolymers of polylactic acid are about 180 **, when using said copolymer as a polylactic 
acid system polymer, it is preferred to determine the copolymerization quantitative ratio of a 
monomer component that the melting point of a copolymer will be not less than 1 20 **. And as 
for D lactic acid / L lactic acid (copolymerization mole ratio), for the purpose, it is preferred that 
it is 100 / 0 - 90/10, 10 / 90 - 0/100. 

As hydroxycarboxylic acid in the case of being a copolymer of lactic acid and hydroxycarboxylic 
acid, glycolic acid, hydroxybutyric acid, a hydroxyvaleric acid, hydroxypentanoic acid, 
hydroxycaproic acid, hydroxyheptanoic acid, hydroxyoctanoic acid, etc. are mentioned. It is 
preferred from a point of low cost to use hydroxycaproic acid or glycolic acid also especially in 
these. 

In this invention, when the continuous glass fiber which consists of a polylactic acid system 
polymer has circular lateral cross sectional shape, while double refraction factors are 12x10"^ - 
30x10"^, a degree of crystallinity is 15 to 25 mass %. Here, that it is circular means the circular 



thing been a grade which can measure a double refraction factor. 

Although a double refraction factor shows the degree of molecular orientation, since the 

molecular orientation of the polylactic acid which constitutes textiles as this is less than 12x10 
and a degree of crystallinity is less than 15 mass % is not enough and crystallinity is too low, the 
remains ductility of these textiles becomes high. As a result, a tendency inferior to dimensional 
stability or a mechanical property is served as, the nonwoven fabric, i.e., the base fabric, which 
are obtained. Since it becomes what is lacked at the stability to heat, the elevated temperature 
in the backing process in the below-mentioned carpet manufacturing process cannot be borne, 
but contraction occurs in a base fabric, and it becomes impossible to obtain the carpet excellent 
in dimensional stability. For this reason, when not satisfying the above-mentioned physical 
properties, it is not suitable as a base fabric for tufted carpets. 

On the other hand, when a double refraction factor exceeds 30x10"^ and a degree of crystallinity 
exceeds 25 mass %, although the dimensional stability, the mechanical property, and thermal 
stability of the nonwoven fabric obtained are excellent, the rigidity of textiles becomes high too 
much and they will be inferior to pliability. For this reason, a damage with the tuft needle in a tuft 
process is serious, and the powerful retention after a tuft falls. For example, when the tufted 
carpet of this invention takes thermoforming, it is hard to carry out a fabricating operation. 
Since a double refraction factor cannot be measured when the lateral cross sectional shape of 
continuous glass fiber is an anomaly, only a degree of crystallinity is specified. The range is 15 to 
25 mass % like the above. The meaning of this range is the same as the above. 
In this invention, using the polarization microscope provided with the BEREKKU compensator, 
tricresyl phosphate is used for a double refraction factor as immersion liquid, and it is measured. 
A degree of crystallinity is measured by the following methods. That is, a sample is formed by 
disintegration of the continuous glass fiber of a measuring object being carried out, and the 
sample frame (20x18x0.5 mm) made from aluminum being filled up with it. And Cu-K alpha rays 
are irradiated from rectangular directions to this sample with the RAD-rB type X-ray generator 
by Rigaku Corp. about the sample held perpendicularly. A curve graphite monochromator is used 
for the light-receiving side. Further, a scan is performed in 2theta=5-125 degree, and a degree of 
crystallinity is called for as mass percentage by the Ruland method. 

The base fabric of this invention requires that 120 ** and the heat shrinkage rate for 3 minutes 
should be [ MD (machine direction) and CD (direction which intersects perpendicularly with a 
machine direction) ] 1% or less. Because, as for a tufted carpet, the tuft of the pile system is 
carried out to a base fabric like the after-mentioned. Since the pile yarn by which the tuft was 
carried out to this base fabric is fixed, when a backing material is formed and this backing 
material is formed. Usually, in order to perform the process of extruding the backing material of a 
hot molten state and laminating in a base fabric or to harden this backing material after that, put 
into oven, and make it dry, but. When a heat shrinkage rate exceeds 1%, it is because a base 
fabric cannot bear the high temperature at the time of performing processing which forms a 
backing material in this way, cannot contract and a carpet with good dimensional stability cannot 
be obtained. It is because a base fabric cannot contract similarly since the heat of not less than 
1 00 ** is given by steam in the dyeing process in that case when giving a piece dyeing process 
to a carpet, and a carpet with good dimensional stability cannot be obtained. 
Even if the gestalt of the continuous glass fiber of the nonwoven fabric which constitutes the 
base fabric of this invention is a single phase gestalt which consists of a single polymer of a 
polylactic acid system, it may be a compound gestalt which consists of two or more polymers. 
As a compound gestalt, a sheath-core type, a side by side type, a sea-island type, a many leaf 
type, etc. are mentioned. Among these, haplotype, a sheath-core type, a side by side type, and 
the sea-island type can take the both sides of a circular section and an irregular shape cross on 
the section structure. On the other hand, the many leaf type cannot take only an irregular shape 
cross on the section structure. 

Since the continuous glass fiber of a single phase gestalt does not have a low melting point 
polymer used as the binder component mentioned later, it can obtain the low base fabric of a 
heat shrinkage rate. 



The continuous glass fiber of a compound gestalt is formed with a low melting point polymer and 
a high-melting point polymer, the melting point of a high-melting point polymer is higher than the 
melting point of a low melting point polymer not less than 20 **, and it is preferred that some 
low melting point polymers exist in the fiber surface. A low melting point polymer becomes soft 
or fuses in the case of heat treatment for nonwoven-fabricHzing by it being the continuous glass 
fiber of such a compound gestalt, weld junction of the composition textiles is carried out, and on 
the other hand, a high-melting point polymer maintains a fibrous form, without receiving the 
influence by heat As a result, mechanical properties, such as gestalt holdout and tensile 
strength, are held, it excels in pliability, the resistance at the time of a tuft needle penetrating a 
heat sealed part at the time of tufting of pile yarn becomes small, and it becomes easy to 
penetrate the obtained continuous glass fiber nonwoven fabric. 

As for the compound ratio of the high-melting point polymer of the continuous glass fiber of a 
compound gestalt, and a low melting point polymer, it is preferred that it is (high-melting point 
polymer)/(low melting point polymer) =90 / 10 - 10/90 (mass ratio). When there are too many 
low melting point components that the compound ratio of a high-melting point polymer is less 
than 10%, for example, heat pressure welding processing performs nonwoven fabric-ization, there 
is a possibility of the melt of textiles adhering to the heat pressure welding rolls etc. which are 
used at a heat pressure welding process depending on heat pressure welding temperature, and 
spoiling operability remarkably. The compound ratio of a high-melting point polymer is less than 
10%, since the rate of the low melting point polymer occupied at a heat-and-pressure point of 
contact will become large too much if there are too many low melting point components, 
adherence between textiles becomes strong too much, and the flexibility of textiles becomes low. 
Then, it is cut without the ability of textiles to follow in footsteps of a tuft needle at the time of 
a tuft, the mechanical strength of the base fabric for tufted carpets is inferior, and there is a 
possibility that it may become Impossible to satisfy the military requirement as a base fabric for 
carpets. On the other hand, if the compound ratio of a high-melting point polymer exceeds 90%, 
since there are too few low melting point components, adhesion between textiles runs short. For 
this reason, the mechanical property of the nonwoven fabric obtained is inferior, and the effect 
by textiles having a low melting point polymer is not acquired. It is still more preferred that it is a 
(high-melting point polymer) / (low melting point polymer) -70 / 30 - 30/70 (mass ratio) by this 
reason. 

As for a low melting point polymer and a high-melting point polymer, what has compatibility is 
preferred, and as a combination of both polymers, For example, the combination of the polymers 
from which the copolymerization mole ratio of D lactic acid / L lactic acid differs, the 
combination whose high-melting point polymer is polylactic acid and whose low melting point 
polymer is a copolymer of lactic acid and hydroxycarboxylic acid, etc. are mentioned. 
Arbitrary additives, such as a flatting, paints, a flame proofing agent, a defoaming agent, a spray 
for preventing static electricity, an antioxidant, and an ultraviolet ray absorbent, may be added in 
the range which does not check the purpose of this invention by the above-mentioned polylactic 
acid system polymer. 

In the case of a sheath-core type compound gestalt, while a high-melting point polymer is 
arranged on a core part, the low melting point polymer which serves as a binder component in 
the case of heat treatment for nonwoven-fabric-izing is arranged on a sheath. Only a sheath 
fuses or softens that it is such composition in the case of the heat adhesion treatment for 
nonwoven-fabric-izing, and composition textiles are pasted up. In order that a core part may 
hold a fibrous form at this time, also when a tuft needle hits the thermal adhesion portion of 
sheaths and that adhesion state is canceled, in a subsequent tuft process, the intensity of a 
base fabric does not fall so much. When a tuft needle hits composition textiles, the sheath of a 
fiber surface is damaged, but the core part inside textiles does not get damaged. For this reason, 
a damage is small, and ends and there is less strength reduction of a base fabric than the 
textiles of a single phase gestalt. 

Below, a many leaf type is explained in detail among the continuous glass fibers of a compound 
gestalt. 

The sectional shape of these many leaf type compound continuous glass fiber is the multi-leaf 



section where the low melting point polymer was arranged on two or more leaves while a high- 
melting point polymer is arranged on a core part. Two or more leaves turn into two or more 
heights, and exist in a fiber surface. Since the surface area of the low melting point polymer 
which is adhesion components as it is such composition increases, the point of contact of the 
textiles which constitute a nonwoven fabric increases. Therefore, when heat pressure welding 
processing performs nonwoven fabricHzation, for example, even if it does not put a high 
pressure, sufficient high thing of adhesion strength is obtained, and a base fabric with tensile 
strength and extension stress high as the result is obtained. Since the low melting point polymer 
has projected to convex in the fiber surface, in the case of heat pressure welding processing. 
Melting or the softened low melting point polymer enters easily in the opening between textiles, a 
low melting point polymer is embedded at textiles interspace spare time, and not only the 
strength of the length and the transverse direction of a nonwoven fabric but the strength of the 
thickness direction of a nonwoven fabric improves. Thus, if the strength of the thickness 
direction of the nonwoven fabric which constitutes a base fabric improves, the base fabric for 
tufted carpets which interlaminar peeling does not produce in a tuft process can be obtained. 
The projection degree of the leaf (height) which comprises a low melting point polymer, and its 
shape can be changed by choosing suitably the compound ratio and melt viscosity ratio of a 
high-melting point polymer / low melting point polymer. 

It is necessary to make the number of the leaves of many leaf type compound continuous glass 
fiber into two or more pieces, it is 3-10 pieces preferably, and its 3-6 pieces are still more 
preferred. If there is too much number of a leaf, the projecting degree of a leaf, i.e., the height in 
a fiber surface, will become low, and it will become the tendency for the effect to fade. 
Drawing 1 is a mimetic diagram showing an example of the cross section of the many leaf type 
compound continuous glass fiber which constitutes the base fabric of this invention. This 
compound continuous glass fiber 1 has the low melting point polymer 3 as two or more leaves 
while having the high-melting point polymer 2 in a core part. Both the high-melting point polymer 
2 and the low melting point polymer 3 are exposed to the surface of the textiles 1 by turns. The 
high-melting point polymer 2 which has the melting point quite higher than the heat pressure 
welding temperature for nonwoven-fabric-izing as it is such section structure can have 
composition selectively exposed to the surface of the textiles 1, and by this. Even if it raises the 
temperature at the time of heat pressure welding to near the melting point of the low melting 
point polymer 3, there is an advantage that the softening thing or melt of a polymer does not 
adhere to the roll for heat pressure welding processing easily. 

Drawing 2 is a mimetic diagram showing other examples of the cross section of the many leaf 
type compound continuous glass fiber which constitutes the base fabric of this invention. In the 
example of this drawing 2, the low melting point polymer 3 forms the leaf which is the height with 
the gestalt which enclosed the whole high-melting point polymer 2. 

A continuous glass fiber nonwoven fabric can be created by a publicly known method, for 
example, the span bond method etc. In this span bond method, it is accumulated by making it 
deposit on the catching conveyor which moves this continuous glass fiber, taking over 
continuous glass fiber by a melt spinning method. After carrying out melting spinning of the 
polylactic acid polymer from the usual spinneret, and ******-izing the spun line of thread in air 
soccer after cooling, and making it open by a publicly known method in detail subsequently, it is 
made to deposit as a web on a portable deposition apparatus. As for the taking over speed at 
the time of towing in air soccer, it is preferred to consider it, for example as a 3000-6000-m part 
grade for /. Since the molecular orientation of the polylactic acid which constitutes continuous 
glass fiber as it is the following by 3000-m/does not fully increase, it becomes a tendency which 
is inferior in the mechanical strength of the continuous glass fiber nonwoven fabric which 
becomes insufficient [ the tensile strength of the continuous glass fiber obtained ], and is 
obtained as a result. On the other hand, if a part for 6000-m/is exceeded, it will become the 
tendency for the silk manufacture nature at the time of melt spinning to fall. When the textiles 
(undrawn yarn) in which polylactic acid has not fully carried out molecular orientation by the 
following by 3000-m/are obtained, The continuous glass fiber nonwoven fabric which has the 
double refraction factor and degree of crystallinity based on this invention can be obtained by 



performing stretching treatment or extension heat treatment for the textiles, and fully carrying 
out orientation of the polylactic acid. 

The nonwoven fabric which consists of continuous glass fiber of the single phase gestalt which 
consists of homopolymers as composition of a continuous glass fiber nonwoven fabric, An 
interweaving nonwoven fabric with the continuous glass fiber of the single phase gestalt which 
consists of a different polymer from the polymer which constitutes the interweaving nonwoven 
fabric of the continuous glass fiber of a single phase gestalt besides a nonwoven fabric and the 
continuous glass fiber of a compound gestalt which consist of continuous glass fiber of the 
compound gestalt which consists of two or more polymers, and the continuous glass fiber of a 
single phase gestalt and the continuous glass fiber of this single phase gestalt, etc. are 
mentioned. 

As for the fineness of the continuous glass fiber which constitutes a nonwoven fabric, it is 
preferred that it is 2-14 decitex. The strength of the continuous glass fiber nonwoven fabric 
obtained as fineness is less than 2 decitex is low, When giving needle punch to this nonwoven 
fabric if needed, or when carrying out tufting of the pile system, even if continuous glass fiber 
became is easy to be cut and it compositeHzed with continuous glass fiber with fineness large 
even if more, it is in the tendency for the tensile strength of the base fabric at the time of 
becoming a tufted carpet to decline. If it exceeds 14 decitex, will decrease the composition 
textiles number per unit eyes, and the adhesion mark of the textiles in a nonwoven fabric will 
decrease, or mechanical performance of the obtained continuous glass fiber nonwoven fabric will 
be spoiled. The pasting up point of the textiles in a nonwoven fabric separates easily, the base 
fabric itself serves as rough **, and a possibility of checking the pliability of a tufted carpet 
arises. It becomes impossible as a result, to satisfy the performance demanded. 
As for the apparent density of the base fabric in this invention, it is preferred that it is below 0.4 

g/orr?. If apparent density exceeds 0.4 g/cm^, a base fabric will become very hard, and 
resistance in case a tuft needle penetrates a base fabric will be strong, and it will become 
difficult to penetrate it. As for the minimum of apparent density, when the eyes of a base fabric 

and thickness are taken into consideration, it is preferred that it is a 0.08 g/cm^ grade. If 
apparent density becomes small too much, in order to consider it as the base fabric which has 
the metsuke amount which can fully hold tuft thread, the thickness of a base fabric becomes 
large too much, and the amount of piles for obtaining the pile height to need increases. For this 
reason, a carpet is heavy and it becomes the tendency for cost to become high. More desirable 

apparent density is 0.1 - 0.35 g/cm . 

As for the base fabric in this invention, it is preferred that they are the needle punch nonwoven 
fabrics in which textiles were mutually confounded by needle punch processing. Since 
composition textiles are entangled not only with the direction of two dimensions but a thickness 
direction, a base fabric cannot start interlaminar peeling in the case of tufting processing, but 
needle punch nonwoven fabrics can make gestalt holdout good. 

Although the needle density in the case of needle punch is suitably set up with the kind and 
needle depth of a needle needle to be used, it is preferred that it is generally 20 to 100 times 

[/cm ] ^. The grade of confounding between continuous glass fibers by needle density being less 

than 20 times [/cm ] ^ is low, and the effect of giving needle punch is not demonstrated. On the 

other hand, if needle density exceeds 100 times [/cm ] ^, confounding between continuous glass 
fibers will become strong, but damage to continuous glass fiber with a needle needle is intense, 
and it becomes a tendency which is inferior in the mechanical strength of a base fabric since it 
becomes a low thing which has it. [ remarkable the textiles themselves and powerful ] 
In order to raise the stress and tensile strength at the time of extension to the base fabric which 
needle punch processing was performed or is not given, it is preferred to provide the fuse 
section which thermal melting arrival carries out as for composition textiles. Composition textiles 
are ****(ed) to the heat embossing device which consists of the heat embossing device or 
embossing roll which consists of an embossing roll of a couple, and a flat roll as a method of 
carrying out thermal melting arrival, It **** between the method of carrying out melting weld of 



the composition textiles of the portion which contacts the heights of an embossing roll, and the 
flat roll of a couple, and the method of carrying out thermal melting arrival only of the 
composition textiles which exist on the surface of a base fabric, the method of carrying out 
thermal melting arrival of the intersection of composition textiles by spraying a hot wind, etc. are 
mentioned. The thickness of a base fabric can be adjusted in the method of letting it pass 
between rolls among the above-mentioned methods. 

If an embossing roll is used, partial heat pressure welding of the composition textiles will be 
carried out, but in this partial heat pressure welding processing, pressure welding temperature 
and a pressure welding area rate serve as an important factor. 

Heat pressure welding temperature, i.e., the preset temperature of a roll, is made into ** (Tm- 
50) - (Tm-5) ** by setting the melting point of a low melting point polymer to Tm. If heat 
pressure welding temperature is set as the temperature of less than ** (Tm-50), melting of a low 
melting point polymer will become insufficient, and the adhesive strength of textiles will decline. 
When such a nonwoven fabric is used as a base fabric for tufted carpets, while the mechanical 
performance of this base fabric is inferior, the pasting up point of textiles separates easily by the 
shock of a tuft needle, it is easy to generate interlaminar peeling in a base fabric, and only the 
base fabric in which the performance was inferior is obtained. On the other hand, if heat 
pressure welding temperature is set as the temperature exceeding ** (Tm~5), the fused low 
melting point polymer will weld to heat pressure welding rolls, such as an embossing roll and a 
flat roll, and operativity will be spoiled remarkably, moreover — the preset temperature of a roll 
is too high — a high-melting point polymer — although — melting or handwoven [ which is 
obtained by softening ] — the base fabric made of cloth hardened — rough — it will become 
**** too much and the penetration resistance of a tuft needle will become large at the time of 
tufting to this base fabric. 

A pressure welding area rate is made into 4 to 40%. This pressure welding area rate means the 
rate of a pressure welding part over the whole surface product of a nonwoven fabric. Since there 
is too much little area of a pressure welding part that a pressure welding area rate is less than 
4% to the whole surface product of a nonwoven fabric, improving strength of a base fabric cannot 
be expected and the intensity which opposes the tensile stress which acts on a base fabric at 
the time of fabricating, such as tufting, dyeing, and backing, is not obtained. On the other hand, 
when a pressure welding area rate exceeds 40%, the flexibility of the textiles between heat-and- 
pressure points of contact falls, it is cut, without the ability of textiles to follow in footsteps of a 
motion [ a tuft needle ] at the time of a tuft, and the strength of a base fabric when it therefore 
becomes a tufted carpet is inferior 

The part of the web which contacts the heights of an embossing roll in the case of heat pressure 
welding serves as a heat pressure welding part. Therefore, the embossing roll with which the 
area of heights will be 4 to 40% to the area of the whole roll is used. The shape of the tip part of 
heights turns into shape of the heat pressure welding part in a nonwoven fabric. This shape in 
particular is not limited but can be made into various shape, such as a round shape, an ellipse 
form, a rhombus, a triangle, T form, Igata, a rectangle, and a square. As for the area of the tip 

part of each heights, it is preferred that it is a 0.1-1 .0-mm grade. 

It is preferred for the linear pressure of the pressure welding rolls in the case of heat pressure 
welding processing that they are about 100-900 N/cm. 

In the base fabric of this invention, in order to raise the stress and tensile strength at the time 
of extension, it is preferred to make binder resin adhere to a base fabric, and to paste up the 
point of contact of composition textiles with binder resin. As for the coating weight (solid 
content coating weight) of binder resin, it is preferred that it is two to 1 5 mass % to the gross 
mass of the base fabric for tough TEDDOKAPE@TTO. The effect which gives binder resin as the 
coating weight of resin is less than 2 mass % cannot be demonstrated. On the other hand, if 
coating weight exceeds 15 mass %, when the resin which exists between continuous glass fibers 
will increase in number too much and tufting of the pile yarn will be carried out, it becomes the 
tendency for the pliability of the tufted carpet obtained by losing the flexibility of textiles and the 
needle for tufting becoming difficult to penetrate a base fabric to be also inferior. As such binder 



resin, the polylactic acid system polymer used for the base fabric mentioned above can be used 
conveniently. Polysaccharide, such as polyvinyl alcohol and starch which is natural products, 
protein, chitosan, etc. may be used. In addition, monomers, such as methyl acrylate, ethyl 
acrylate, butyl acrylate, methyl methacrylate, ethyl methacrylate, butyl methacrylate, 
acrylonitrile, and styrene, etc. can be used in the range which does not spoil biodegradability. 
Although what is necessary is just to set up suitably the gross mass of the base fabric for tufted 

carpets of this invention, it is preferred that it is generally 50- 150 g/m for eyes. If the eyes of 

a base fabric become less than 50 g/m , the mechanical strength of a base fabric falls, and since 
there is little fiber volume in a base fabric, the holding power of tuft thread to a base fabric will 
decline, and it will be easy to escape during tufting from tuft thread. On the other hand, if eyes 

exceed 150 g/m^, the fiber volume of a base fabric will become and uneven [ pile height ], or a 
tuft interval will become irregular easily. It becomes superfluous performance and is not 
economical. 

The tuft thread which has biodegradability is implanted in a base fabric by tufting in the tufted 
carpet of this invention. The textiles which consist of a polylactic acid system polymer used for 
the base fabric mentioned above as textiles which have the biodegradability which constitutes 
tuft thread, the textiles which consist of aliphatic polyester, a natural fiber, regenerated fiber, 
etc. are mentioned. As a natural fiber, cotton, hair, hemp. etc. are mentioned and rayon, acetate, 
solvent spinning rayon, etc. are mentioned as regenerated fiber. When it can ask for absorptivity, 
the touch, etc., it is preferred to use cotton, hair, and regenerated fiber. It is preferred to use the 
same raw material as a base fabric, i.e., a polylactic acid system polymer, from a viewpoint of 
recycling, and it is preferred especially as tuft thread that it is a bulky continuous fibre. 
In the tufted carpet of this invention, a backing material is formed in the rear face of the base 
fabric in which pile yarn was planted by adhesion for the purpose of fixing pile yarn, and the 
purpose of holding and reinforcing a carpet. As this backing material, publicly known bitumen, 
ethylene-vinyl acetate resin, polyurethane resin, etc. are preferred, and the polyacid milk system 
polymer used for the base fabric mentioned above from a biodegradable viewpoint, aliphatic 
polyester, etc. are preferred. How to coat or impregnate a base fabric with the fused resin liquid 
as a method of forming a backing material, for example. Resin of the bubble processing method 
make a base fabric apply and dry the resin liquid made to foam, and particle state is distributed 
at the base fabric rear face, and the powder processing method etc. which are stuck to the 
nonwoven fabric surface are mentioned at the same time it melts this resin with heat. 
Example The example of this invention is described in detail hereafter. However, this invention is 
not limited at all by these examples. 

Measuring methods, such as each property value in the following examples, are as being shown 
below. 

(1) Melting point (**) : temperature which gives the maximum of the fusion endothermic curve 
which obtained sample weight by measuring 5 mg and a heating rate as a part for 20 **/was 
made into the melting point (**) using the PerkinElmer, Inc. make differential scanning 
calorimeter DSC-7 type. 

(2) The melt flow rate of polylactic acid (g / 10 minutes) : the melting discharge quantity at the 
time of making the load of 21.17N act on ASTM D1238 under 210 ** conditions according to the 
method of a statement was measured, and the value was made into the melt flow rate ("MFR" is 
called hereafter). 

(3) The melting discharge quantity at the time of making the load of 21.17N act on MFR(g / 10 
minutes):ASTM D1238 of polypropylene PUREN under 230 ** conditions according to the 
method of a statement was measured, and the value was set to MFR. 

(4) Silk manufacture nature : the spinning line of thread was towed in air soccer, and it evaluated 
in the following three steps. 

O : it is - 1 hour per zero thread breakage / spinning weight 1 weight per less than three - 1- 
hour **:thread breakage / spinning weight 1 weight. Per three thread breakage or more / 
spinning weight 1 weight, x:1-hour (5) latitude (deci textile) : The fiber diameter in web shape 
voice is measured under 50 microscopes. The average value which carried out the density 



correction and was calculated was made into fineness (deci textile). 

(6) Eyes (g/m^) : after creating ten 10 cm long and 10 cm wide test pieces from the sample of 
the normal condition and making it equilibrium moisture regain, the average value of the value 
obtained by carrying out weighing of the mass (g) of each test piece was converted per unit 

area, and it was considered as eyes 

(7) Degree of crystallinity (mass %) : after carrying out disintegration of the continuous glass fiber 
nonwoven fabric of a measuring object and filling up the aluminum sample frame 
(20mmx18mmx0.5mm), this sample frame was held perpendicularly and it was considered as the 
sample. And it irradiated with Cu-K alpha rays from rectangular directions to this sample with 
the RAD-rB type X-ray generator by Rigaku Corp. The curve graphite monochromator was used 
for the light-receiving side. 2 theta - it scanned in 5 to 125 degrees, and asked for the degree of 
crystallinity as mass percentage by the Ruland method. 

(8) Double refraction factor (x10~^) : it measured as immersion liquid using tricresyl phosphate 
using the polarization microscope provided with the Perec compensator. 

(9) KGSM strength (N/5cm width) : the strip specimen with a 5 cm[ in width ] x length of 30 cm 
was measured at 20 cm of grip intervals according to the stripping method of a statement using 
constant-rate-of^extension type testing machine tensilon RTM-500 by incorporated company 
Oriental hold WIN Co., Ltd. to JIS LI 096. The average value about the test piece often sheets 

was calculated, and the value which converted this average value per eyes 100 g/m^ was made 
into KGSM strength. About the direction of MD directions (machine direction) of a base fabric, 
and the CD direction (cross direction), KGSM strength was measured, respectively. 

(10) Five heat shrinkage rate (%):20cmx20cm samples of a base fabric were prepared, lessons 
was taken from MD directions and a CD direction, and a length of three places was measured, 
respectively. The average value of the length of LMq and a CD direction was made into LCq for 

the average value of the length of MD directions. And into 120 ** hot air drying equipment, heat 
treatment was performed for 3 minutes under fixed length, and MD directions and per [ CD 
direction / of three each ] length were measured like heat treatment before as a sample size 
after heat treatment. The average value of the length of a CD direction (LM^) was made into 

(LCp for the average value of the length of the MD directions at that time, and the heat 

shrinkage rate of the base fabric was searched for by the lower type. 

The heat shrinkage rate of MD directions. (%) Rigidity of heat-shrinkage-rate (%) = (LCq-LC^ / 

LCq (11) base fabric of a =(LMq-LM^)/LMq CD direction (cN-cm/cm^): It measured in the 

compression characteristic of the KES-FB test system. In detail, five samples (20 cm x 20 cm) 
were prepared, maximum load was set up first, and the sample was put on the sample table. And 
that sample was compressed with the pressure plate at speed for 50 seconds of 1 mm/, and 
compressive hardness obtained in the case of this measurement was made into the rigidity of a 
base fabric. 

(12) powerful [ after a tuft ] — carrying out the tuft of the pile to a holdoutbase fabric — the 
base fabric after a tuft — a described method — KGSM — being powerful (N/5cm) — it 
measured and the powerful retention after a tuft was computed by the lower type. 

The following three-stages estimated the powerful holdout of powerful retention (%) =(KGSM 
strength of base fabric after tuft)/(KGSM strength of base fabric in front of tuft) xlOO base 
fabric. 

O the powerful retention after :tuft — not less than 80% — the Good **:said powerful retention 
— less than 55 to 80% — usually — the x:said powerful retention — less than 55% — defect 

(13) backing processability: — the following three-stage estimated. 

0 ** by which there is no float from a backing layer in pile textile, and backing is uniformly 
carried out to it : it is generated a little by the float in the pile textile, x : A pile textile has a float 
and between backing layers. Permanent-set-in-fatigue [-proof / (14) ] nature which the opening 
has produced: Area prepared the circular application-of-pressure child who has a smooth field of 

o 

180-cm , and compressed for 5 seconds by compression stress 40kPa, and the permanent-set- 



in--fatigue condition of the pile when this is repeated 500 times was evaluated as permanent- 
set-in-fatigue-proof nature. 

O : good without appearance change x: The pile of the compressed part evaluated according to 
setting and defect (15) biodegradable:ISO/ 14855. 

O : a biodegradation degree is good at not less than 70%. x : A biodegradation degree at less than 
70%, [ The poor example 1 melting point of 1 70 **, ] The copolymerization mole ratio of D lactic 
acid / L lactic acid fused 1/99 of polylactic acid ("PLA-I" call hereafter) at the temperature of 
210 ** in the number average molecular weight 54000, MFR50g/10 minutes, this was made to 
breathe out from the spinneret of haplotype, and melt spinning was performed. Subsequently, 
after cooling a spinning line of thread with a publicly known cooling system, ******-ized this 
spinning line of thread by a part for 5500-m/in towage speed in the air soccer installed under 
the spinneret, opened it using the publicly known opening machine, and it was made to catch and 
deposit on the collection surface which moves this, and was considered as the continuous glass 
fiber web. The single yarn fineness of this continuous glass fiber was 3 decitex. 
To this continuous glass fiber web, using the heat embossing roll, partial heat pressure welding 

was performed under a handle:point, area:0.6-mm^ of each pressure welding zone, working 
temperature:1 15 **, and pressure welding area rate:10% of conditions, and the haplotype 
continuous glass fiber nonwoven fabric was obtained. Furthermore, 0.5 mass % grant of the 
emulsion of dimethylpolysiloxane was done to composition textiles by solid content, it did being 
12 mass % impregnated of the binder which consists of polylactic acid solution further to the 

whole base fabric, and eyes obtained the base fabric for tufted carpets of 100 g/m^. 
On the other hand, the copolymerization mole ratio of D lactic acid / L lactic acid carries out 
melt spinning of 1/99 of the polylactic acid at the temperature of 210 ** in the melting point of 
170 **, the number average molecular weight 69000, MFR30g/10 minutes. It was made to 
breathe out from the spinneret of haplotype, melt spinning was performed via the taking over roll, 
and this line of thread was extended between this taking over roll and its extension roll arranged 
caudad. Then, this full oriented yarn was led to the crimper which has been arranged under the 
extension roll, and was warmed and humidified, relaxing heat processing was performed, and the 
pile yarn which consists of polylactic acid of 1430 decitex / 64 filament was obtained. 
Subsequently, the tuft of the pile yarn which becomes a base fabric for tufted carpets which 
consists of above^-mentioned polylactic acid from above-mentioned polylactic acid was carried 
out using the tufting machine on conditions the gauges 1/10, stitch 10/2.54 cm, and [ loop pile / 
6 mm ] in height. 

Polylactic resin was extruded to film state, it laminated at the rear face of the base fabric after a 

tuft, backing was performed, and the tufted carpet was obtained. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 
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Example 2 The discharge quantity of PLA-1 of a spinneret was changed, and it adjusted so that 
the single yarn fineness of continuous glass fiber might be 6.6 decitex. And the base fabric for 
tufted carpets and the tufted carpet were obtained as the same conditions as Example 1 except 
it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 

Example 3 The discharge quantity of PLA-1 of a spinneret was changed and the towage speed of 



air soccer was changed into a part for 5000-m/, and it adjusted so that the single yarn fineness 

of continuous glass fiber might be 6.6 decitex. And the base fabric for tufted carpets and the 

tufted carpet were obtained as the same conditions as Example 1 except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 

Example 4 The discharge quantity of PLA-1 of a spinneret was changed and the towage speed of 

air soccer was changed into a part for 6000-m/, and it adjusted so that the single yarn fineness 

of continuous glass fiber might be 6.6 decitex. And the base fabric for tufted carpets and the 

tufted carpet were obtained as the same conditions as Example 1 except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 

Example 5 It did being 12 mass % impregnated of the binder which replaces with the binder which 

consists of polylactic acid solution of Example 1, and becomes a haplotype continuous glass fiber 

nonwoven fabric of Example 1 from a PVA solution, and the base fabric for tufted carpets was 

obtained. And the base fabric for tufted carpets and the tufted carpet were obtained as the 

same conditions as Example 1 except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 
Example 6 It did being 6 mass % impregnated of the binder which replaces with the binder which 
consists of polylactic acid solution of Example 1, and becomes a haplotype continuous glass fiber 
nonwoven fabric of Example 1 from acrylic ester solution, and eyes obtained the base fabric for 

tufted carpets of 1 00 g/ m . And the tufted carpet base fabric and the tufted carpet were 
obtained as the same conditions as Example 1 except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 1. 
Example 7 Compared with Example 1, the following points were made different, and the tufted 
carpet was obtained. That is, the continuous glass fiber nonwoven fabric was manufactured for 
the working temperature of the embossing roll with temporary pressure welding as 80 **. Then, 
performed needle punch for this nonwoven fabric to the needle punching machine in which the 

needle needle of RPD36# was planted by through and 60 needle density [/cm ] ^, the 
composition textiles of the nonwoven fabric were made to confound mechanically, and the 
punched web was obtained. Furthermore, heat pressure welding of this punched web was carried 
out at the pressure welding temperature of 1 10 **. it ranks second. 12 mass % adhesion of the 
binder which becomes this from polylactic acid solution was done, and the base fabric for tufted 
carpets was manufactured. 

Thus, the physical properties of the carpet obtained using the obtained base fabric and this base 
fabric are shown in Table 2. 
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Example 8 The nonwoven fabric was manufactured by making continuous glass fiber of sheath- 
core structure into composition textiles. In detail, P1_A-1 of Example 1 is arranged to a core part, 
and the melting point of 150 **, the number average molecular weight 51500, and MFR are 
50g/10 minutes at a sheath, So that the copolymerization mole ratio of D lactic acid / L lactic 
acid may arrange 5/95 of polylactic acid (the following "PLA-2" is called), Each polylactic acid 
was fused at the temperature of 210 **. from the spinneret of the sheath-core compound die, 



the compound ratio (PLA-1/PLA-2) was made to breathe out on condition of 70 / 30 mass %, 
and melt spinning was performed. Subsequently, after cooling a spinning line of thread with a 
publicly known cooling system, ******-ized by a part for 5300-m/in towage speed in the air 
soccer installed under the spinneret, opened using the publicly known opening machine, and it 
was made to catch and deposit on the collection surface which moves this, and was considered 
as the continuous glass fiber web. The single yarn fineness of this continuous glass fiber web 
was 6.6 decitex. And the heat embossing roll was used for this continuous glass fiber web, and 

partial heat pressure welding was performed to it on a handle:point, area:0.6-mm^ of each 
pressure welding zone, working temperature: 105 **, and pressure welding area rate:10% of 
conditions. 0.5 mass % grant of the emulsion of dimethylpolysiloxane was done to composition 
textiles by solid content, and eyes manufactured the sheath-core compound-die continuous 

glass fiber nonwoven fabric of 100 g/m^. This nonwoven fabric was used as the base fabric for 
tufted carpets. 

Subsequently, the tufted carpet was obtained on the same conditions as Example 1 using this 
base fabric. 

The physical properties of the obtained base fabric and a carpet are shown in Table 2. 
Example 9 The discharge quantity of PLA-1 from a spinneret and PLA-2 was adjusted, and the 
compound ratio (PLA-1 /PLA-2) was made into 50 / 50 mass %. And except it, it is the same 
conditions as Example 8, and the base fabric and the tufted carpet were obtained. 
The physical properties of the obtained base fabric and a carpet are shown in Table 2. 
Example 10 The discharge quantity of PLA-1 from a spinneret and PLA-2 was adjusted, and the 
compound ratio (PLA-1 /PLA-2) was made into 30 / 70 mass %. And except it, it is the same 
conditions as Example 8, and the base fabric and the tufted carpet were obtained. 
The physical properties of the obtained base fabric and a carpet are shown in Table 2. 
Example 1 1 Compared with Example 8, the polymer of the sheath of the continuous glass fiber of 
sheath-core structure was changed. The melting point of 135 **, the number average molecular 
weight 49000, and MFR in 50g/10 minutes in detail for the sheath of continuous glass fiber The 
polylactic acid of copolymerization mole-ratio =8/92 of D lactic acid / L lactic acid. It fused 
("PLA-3" is called hereafter) at the temperature of 210 **, and the polymer of the core part 
was made to breathe out from the spinneret of sheath-core structure as the same as Example 8. 
The compound ratio (PLA-1 /PLA-3) was made into 50 / 50 mass % at this time. The towage 
speed of air soccer is made to become a part for 5200-m/, and the working temperature of the 
heat embossing roll was 90 ** further. And the base fabric and the tufted carpet were obtained 
as the same conditions as Example 8 except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 2. 
Example 12 Section structure of continuous glass fiber was used as the many leaf type. While 
arranging in detail PLA-1 used in Example 1 to a core part, After fusing the polymer at the 
temperature of 210 ** so that PLA-2 used in Example 8 might be arranged to six leaves, from 
the spinneret, the compound ratio (PLA-1 /PLA-2) was made into 50 / 50 mass %, was carried 
out, and melt spinning of the line of thread which has the section structure of 6 leaf compound 
die shown in drawing 1 was carried out. Subsequently, after cooling a spinning line of thread with 
a publicly known cooling system, ******-ized by a part for 5300-m/in towage speed in the air 
soccer installed under the spinneret, and opened this spinning line of thread using the publicly 
known opening machine, it was made to catch and deposit on the collection surface which 
moves, and was made into the continuous glass fiber web. The single yarn fineness of the 
continuous glass fiber which constitutes this web was 6.6 decitex. 

To this continuous glass fiber web, using a heat embossing roll Next, a handle:point, Area of each 

pressure welding zone : Partial heat pressure welding is performed on 0.6-mm , working 
temperature: 105 **, and pressure welding area rate:10% of conditions, 0.5 mass % grant of the 
emulsion of dimethylpolysiloxane was done to composition textiles by solid content, and eyes 

obtained the sheath-core compound-die continuous glass fiber nonwoven fabric of 100 g/m^, 
and made this the base fabric. Subsequently, the tufted carpet was obtained under the same 
conditions as Example 8. 



The physical properties of the obtained base fabric and a carpet are shown in Table 2. 
Example 13 PLA-1 of Example 1 and PLA-2 of Example 8 were fused at 210 **, from the 
spinneret of the interweaving compound die, the interweaving ratio (PLA-1/PLA-2) was made 
into 70 / 30 mass %, and melt spinning was performed. Subsequently, cooled the spinning line of 
thread with the publicly known cooling system, and ******-ized the line of thread by a part for 
5300-m/in towage speed succeedingly after that in the air soccer installed under the spinneret, 
and opened this using the publicly known opening machine, and it was made to catch and deposit 
on the collection surface which moves, and was considered as the continuous glass fiber web. 
The single yarn fineness of the continuous glass fiber which consists of continuous glass fiber 
and PLA-2 which consists of PLA-1 was 6.6 decitex respectively. 

To this continuous glass fiber web, using a heat embossing roll A handle:point. Area of each 

pressure welding zone : Perform partial heat pressure welding on 0.6-mm , working 
temperature:105 **, and pressure welding area rate:10% of conditions, and 0.5 mass % grant of 
the emulsion of dimethylpolysiloxane is further done to composition textiles by solid content, 
Eyes obtained the interweaving compound-die continuous glass fiber nonwoven fabric of 100 

g/m . The tufted carpet was obtained on the same conditions as Example 8 by making this into a 
base fabric. 

The physical properties of the obtained base fabric and a carpet are shown in Table 3. 
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Example 14 The continuous glass fiber web obtained in Example 8 was led to the continuous- 
heat-treatment machine with a temperature of 1 55 **, and thermal through processing was 
performed. And to the web after this heat treatment, 0.5 mass % grant of the emulsion of 
dimethylpolysiloxane was done to composition textiles by solid content, and eyes obtained the 

sheath-core compound-die continuous glass fiber nonwoven fabric of 100 g/m^. And the tufted 
carpet was obtained on the same conditions as Example 8 by making this Into a base fabric. 
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The physical properties of the obtained base fabric and a carpet are shown in Table 3. 
Example 15 The base fabric for tufted carpets which consists of spin draw thread was 
manufactured using PLA-1 of Example 1. Fused PLA-1 at the temperature of 210 **, it was 
made to breathe out from the spinneret of haplotype in detail, and melt spinning was performed. 
Subsequently, the first roll that installed this line of thread under the spinneret after cooling a 
spinning line of thread with a publicly known cooling system (by 1200-m/in speed) It led to the 
temperature of 80 **, and it extended by a part for 3000-m/in speed between this first roll and 
its second roll with a temperature of 100 ** installed caudad, and led to that third 150 ** roll 
installed caudad by a part for 3000-m/in speed further, and fixed length heat treatment was 
performed. And drew in and ranked second in air soccer, opened the full oriented yarn which did 
in this way and was extended 2.5 times using the publicly known opening machine, and it was 
made to catch and deposit on the collection surface which moves, and was considered as the 
continuous glass fiber web which consists of full oriented yarns. The single yarn fineness of this 
continuous glass fiber was 6.6 decitex. 

To this continuous glass fiber web, using a heat embossing roll A handleipoint, Area of each 

pressure-welding zone: Partial heat pressure welding was performed on 0.6-mm , working 
temperature:125 **, and pressure welding area rate:10% of conditions. 0.5 mass % grant of the 
emulsion of dimethylpolysiloxane was further done to composition textiles by solid content, and 

eyes obtained the haplotype continuous glass fiber nonwoven fabric of 100g[/m ] ^. 
And others obtained the base fabric and the tufted carpet as the same conditions as Example 1. 
The physical properties of the obtained base fabric and a carpet are shown in Table 3. 
The base fabric obtained in Examples 1-15 was excellent in mechanical stability or thermal 
stability, and its processability as a carpet was also good so that clearly from Table 1 - 3. 
Especially the base fabric of operability that consists of continuous glass fiber of the compound 
gestalt of Examples 8-14 was good, was stabilized and was able to obtain the base fabric. Since 
textiles had pasted up firmly and the deer had also left the flexibility of the base fabric, it 
excelled in the powerful holdout after a tuft. The tufted carpet which consists of these base 
fabrics had dramatically good biodegradability. 

Example 16 The tuft of the pile yarn which consists of nylon 6 of 1430 decitex / 64 filament was 
carried out to the base fabric obtained in Example 8 using the tufting machine under conditions 
the gauges 1/10, stitch 10/2.54 cm, and [ loop pile / 6 mm ] in height. Subsequently, 
polyethylene resin was extruded to film state, it laminated at the rear face of the base fabric 
after a tuft, backing was performed, and the tufted carpet was obtained. 
Such a place, there is no float in the pile textile to which the powerful retention after a tuft is 
not less than 80%. and backing was performed, and backing was uniformly performed to this base 
fabric. 

Since pile yarn and the backing material of a carpet which were obtained do not have 
biodegradability, when discarding this carpet, it can be made to be able to separate into each 
member (a backing material, pile yarn, base fabric), and biodegradation only of the base fabric 
which has biodegradability can be carried out. 

Comparative example 1 While changing the discharge quantity of PLA-1 from a spinneret, the 
towage speed of air soccer was changed into a part for 2300-m/, and it adjusted so that single 
yarn fineness might be 6.6 decitex. And except it, it is the same conditions as Example 1. and the 
base fabric and the tufted carpet were obtained. 

The physical properties of the obtained base fabric and a carpet are shown in Table 3. 
Comparative example 2 While changing the discharge quantity of PLA-1 from a spinneret, the 
towage speed of air soccer was changed into a part for 7200-m/, and it adjusted so that single 
yarn fineness might be 6.6 decitex. And other than it, although it tried to perform melt spinning 
on the same conditions as Example 1, thread breakage occurred frequently and a continuous 
glass fiber nonwoven fabric was not able to be obtained. 

The manufacturing conditions and silk manufacture nature at this time are shown in Table 3. 
Comparative example 3 The melting point fused at 160 **, MFR fused 40g/polypropylene for 10 
minutes at the temperature of 230 **, this was made to breathe out from the spinneret of 
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haplotype, and melt spinning was performed Subsequently, after cooling a spinning line of thread 
with a publicly known cooling system, ******-ized this spinning line of thread by a part for 
3800-m/in towage speed in the air soccer installed under the spinneret, and opened using the 
publicly known opening machine, and it was made to catch and deposit on the collection surface 
which moves, and was considered as the continuous glass fiber web. The single yarn fineness of 
this continuous glass fiber was 6.6 decitex. 

To this continuous glass fiber web, using a heat embossing roll A handle:point, Area of each 

pressure welding zone : Perform partial heat pressure welding on 0.6-mm , working 
temperature:! 35 **, and pressure welding area rate:10% of conditions, and 0.5 mass % grant of 
the emulsion of dimethylpolysiloxane is further done to composition textiles by solid content, 

Eyes obtained the haplotype continuous glass fiber nonwoven fabric of 100 g/m . 
It impregnated with the binder which consists of acrylic ester solution used for this haplotype 
continuous glass fiber nonwoven fabric in Example 6, and acrylic ester binder coating weight 
manufactured the base fabric of 6 mass %. 

On the other hand, the melting point fuses at 160 ** and MFR fuses 20g/polypropylene for 10 
minutes at the temperature of 230 **, This was made to breathe out from the spinneret of 
haplotype, melt spinning was performed via the taking over roll, and that line of thread was 
further extended between this taking over roll and the extension roll arranged under this roll. 
Then, the full oriented yarn was led to the crimper which has been arranged under the extension 
roll and which was warmed and humidified, relaxing heat processing was performed, and the pile 
yarn in which the product made from high-^density polypropylene of 1430 decitex / 64 filament 
becomes was obtained. 

The tuft was carried out to the base fabric which consists of polypropylene continuous glass 
fiber using this pile yarn. And the tufted carpet was obtained on Example 1 and the conditions 
except it. 

The physical properties of the obtained base fabric and a carpet are shown in Table 3. 

The comparative example 1 has too low a spinning speed, and since the double refraction factor 
and the degree of crystallinity were less than the minimum of this invention, it is inferior to the 
mechanical property of a nonwoven fabric, or thermal stability, so that clearly from Table 3. The 
powerful holdout after a tuft and the processability of backing were also bad. 
Since the comparative example 2 was inferior to the stringiness by high-speed spinning and 
thread breakage occurred frequently, the base fabric for tufted carpets was not obtained. 
Since the tufted carpet of the comparative example 3 did not have biodegradability, it has a 
problem in abandonment. The pile became poor [ appearance ] to HETA by repeated 
compression. 

[Brief Description of the Drawings] 

The mimetic diagram showing an example of the cross section of the many leaf type compound 
continuous glass fiber in which drawing 1 constitutes the base fabric of this invention, and 
drawing 2 are the mimetic diagrams showing other examples of the cross section of the many 
leaf type compound continuous glass fiber which constitutes the base fabric of this invention. 
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(57) Abstract 

A ground fabric for use in tufted carpets; and a tufted carpet made using the ground fabric. The ground fabric is constituted of a 
nonwoven fabric made of long fibers of a polylactic acid polymer. The long fibers have a circular cross section and have a birefringence of 
12x10.3 to 30x10.3 and a crystallinity of 15 to 25 wt. %. The long-fiber nonwoven fabric has a thermal shrinkage through 3-minute heating at 
120 °C of 1 % or lower in each of the MD and the CD. In the case of using long fibers having a different cross-sectional shape, these long 
fibers have a crystallinity of 15 to 25 v/t. % and the nonwoven fabric made of these has a thermal shrinkage through 3-minute heating at 
120 °C of 1 % or lower in each of the MD and the CD. 
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10 7t iii 7'^; ISJ( la ^ T . ^ mm h VT h ^ \y -)\^ ^ :^ y - ^ 

(D&mm:^n^rMit'^ nx A i $icDis*4t-^ (20x18x0. sm 

15 nfct^*4{w-3 V^X. Ji^«^^tmcDR AD - r B?SX^5g*. 

mmiz^o . c u - K a'^-^^^cDU.nizi^ii.m^-^^^-^^'^mM'^n 

^(D V TLX. 2£^ = 5~12 5;^(D|g|Ifl'Tr^*/0^"^f^tl. Rula 
n d cfc D W ft ^ ^- i: b T *S 11 J!^ 7^^~ at) e> tl c 
20 -4s:fgH^(Z)at:rfJ«. 1 2 0 r . 3 ^> W {3 43 ^ ^ JjX IS S# 5^)^' M D ( 

M:7?rp)) > CD (ilttc^rnjtcrt^t-^^-i^n) t i % F x s> ^ e: 

7^^' iL^ tr ^ -2) . T'd: if t^J: 6 , CO ^ o iz ^ y ^ y \^ :b — ^ h 

m^\zn^ )V^f}^^ y h ^ n . ^ :i(o s ^ h $ n ;u 
^ & li] ae T 66 A' ^ > ^^ t-^ W. b n , ^ CO A~ y ^ y y^ u^ 
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a- ^fHC ^ 5 - h -t ^ m (D -JLU^'tr . ^ 0^ 'ilk \Z (D n ^- > 

^' u ^WA^^ tc i^j \z ^- - -/ > \z Anx n-t'n^'^ ^ tc ^ r ^ z. ^ \z.t^ ^ 
75^\ li^S 42 70^- 1 % ^ ® ;t ^ i , m^i)^^ z.(D \z n V ^ y m 
^mn^ m mi ^ fr ^^(d ^ w a ^ ;i t t^?^" "t' # -r\ i?^ b x > ^ 

5 i'^li CO (if tJ. - ^ y H ^ # § t:)^ T ^ T^j: 1/^ 5^ T ^ ^ o ^ 

^ _ ^ (3 ^ 19 1 0 0 t: R ± (7) -fyi fj- $ n ^ 5?) ^ *i !c S 
TiMXSiffi L T -<]■ -m^ '^ni (D ^ 0 U ^ - ^ y h :i <h /j: 

66 ^ ^ o 

1 0 4- B>J (D&^ ^ mf^-t ^^^t^ ^tf c7) fiSi CO JF^ «J « , U ?L ^ ® 

- c7^ fi ^ tj: ^ m +s m m-n- -D T =b . ^ ^ cT) m: ^ tj; ^ 
it H M . a . ^ 1,^ M ^ t!?^" # b n ^ o c © -5 ^ ffi M , 

15 H ff^ ItF iij i ?X ^ ^ o :in\zM V^Mm\-i. ^(DWrmm 

it ± > S ff^ Sfr ® L /i)^ 0 A fci (/^ o 

^- JF^ <?5 :K ^ ^{H , izti -r -5 ;t -f > ^' - ^£ ^ i: fct ^ St .^i: iP: 1^ 

# ^ % u CD T . 1|X W^ ^ (Di&l^^-m ^Wf^Z^y^^'^'^^o 

20 r^iiEn. nm j^. S <^ f* « ^ cd .-i^. 75^^ ffi ^ f*; <^ o 2 or. 
^A±.m< . f& Mfi ."i^. WLi^i^(D - M mm^m iz'^t±vx ^ z l i/^ (n 
s b e z(D ^ o u^i-"^ m fL^ CD mi^ft X ^ <h . T-m--^i\:o-^t^^(o 
m m m (Dmvz . utm m t^^^' * /c ^ sii u t ^ i$. n ± * 
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m ^ m m © & m m <d m m f^. m ^ {* ^ f£ m m €r <^ # i^t m . 

5 ^^^f^mi^i^-) / ({£r&Ji>'^sS.^'f*) =90/10-10/90 
( M ft 1:1: ) ^ ^ o-:> t,^ iif ^ 1. o m m .-^ m<S^i^o)^^ l^b ^ fj^ J o % 

^m-n'$>^ ii> i& Mm 1^ ^ ^ f T > ;^ « ;± ii iz^-^x 
m it ^ f r omfi . m hi m u j:: ^ x « m bl m x a x ;[j r 
-5 m Eh tg= □ - ;u ^ m (Df^mm # m'^xm m t^-ti & ^ < -5 

KUD-r^'^tc^iz. mM^m(Dmmi)^^ti < iDr€xmm(o^ 
^^myJU&< t^^ o -r^h. ^ y hm izmu^ f)^^y h m- ^z ii m x # r 
\zmm ^ nx . ^ y \^ -^-j h m^-^a (D^mii^^ti:^^^ o . 
15 -^^y h m & t L. X CO mm^^m ^ m & x ^ u < u ^ ^ ^ nt^ & 

^ m ^ nu^^ . z.(d m is ^z x^) . ( r^i m m ^ w ) / {\'&.m 

20 .-^s ffi -ar ) = 7 0 / 3 0 ~ 3 0 / 7 0 ( M M 1-t ) X ^ O 7^)^~ ^ t3 

^ Jl/ CD m T'j; ffi l^ti ± © ii ^ -tt -^-^ > l^i f^i '"r?; m ^ U ?L 

25 ^ X 0 ffi m .-^^ it ^ f;^^ ^ ^ t: H p 4- ;U ^ > ^ (?) ^Ik- 
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14^ ^ ^ tL <^ -t^- # jo-^" ^ t-f ^> n ^ . 

a M (D m im m -^^ ^^^m ^ nx i-^ t ^ ^ o 
5 m m (Dm-^ m m « , j^. m.-^u^ -^^ s m m-^ t l 

t) > It ito:>rzii> o:) m ^ M (d iz /-s -f > ^ — f^^^t^ iiU^ i&. iJi 
m ^ m HIS !3 ga $ n ^ o ci cd ct -5 t^j: m /js ^ ^ ii . ^ i^i^ ^ ctd 

0) M^Jk M M (D m iz . m U « ^ t!?^" Mil! ;t « it U T M^. H^J 

10 (7) ^ :7 h X S 43 l/^ T , ^ ^ h $h ifii 015 rsJ ± ® M « m Tz -D 

T (Z) « ^ ui Ti*^" n- [i^ ^ n ;t <h # t> , as ^ ® 'J-^ « $ (a cH fs t l 

15 ;^d:v^ = 

m.'^mm<D &mMk<D o . ^mm:^^. f is t m m \z wl m ^ 

iKD^mmcD^ff&mmoymm m « , "c:^ m \z m 

$ n -5 i . ^^m^^.M-^it-^^ 2 mm ±. (d m u izm^ ntz^mw\ 
20 v&x^^. 2 flsm ± CD . mM^^^m'^zmmo^iii'^^tU'Dxw 

T ^ c :i C73 J; ^ A-c /i£ Tr ^ <h . « ^ ^ ^ ^ f£ Bit .-^i ffi ^ -f* co 
Tz :fj^-o X . M A JEE ^ 51 ct T >P m ^17 ^ fr e> ^ ^ }c: . 

}± ti^io^^-^u< mm^ti (D -h 5^- ^ 0) -^^m ^n. ^ co > 

25 L T 'Ul 'JS ^ # Jf& cd rSi S t:?-^" t^j= b n ^ » ^ . i& fkii M ft 
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- 1 0 - 

#: m m wi o iz ^ liM. X ^ fz , m & mmmcD iz . m m 
(o'^miHizmm^ \-± it u i& .-^^ a ^ # t:?^^ a d ^ -r < . 
m m r^a ^ m iz i& m j^. ffi ^ 75^" m ^i>,^nx. >f< m © ff£ • yj inj c^.^ 

Hiij ;'J fz It Tf T^J: < ^ (DW-^-J5 <7) 'JiS tj ^ IbJ ± f ^ o d (7) 

5 O \Z -m ^ ^iVf /SK T ^1 ^ t'k » J9- ^ :h fuJ CO fjiii fn) ± 1" ^ c^; , r^' "7 h 

X n t:: *5 T ® m m m. ± -f ^ z. t.cof^v^ ^ y V ill 

5 ^tJ ^ # ^ ^ i Ti)^' ■t' # § o 

^ ^ CO \k , K fa y^. ffi ^ 'f^= / ffi; ^Ji .-^^ it t^y ® i^ i^t 4o J; XS m Wk *i 

10 m i:t ^ miLM^i-r ^ z ^ iz ± ^0 . 22 r ^ ^ > # ^ o 

# ^ M CO ^ s CO m gii CO « 2 i-m ± t- ^ g ^ 0 . ^-r- 

^ b < 3 ~ 1 0 fa T 0 , 3 ~ 6 IS ^ b S b o ^ CD §a 
m /O^' # T ^ . ^ -r T^j: ^ t> ^ ^1 ^ ® *3 ^ i£b §15 © ^ m 1^ 
i&.< TjiV . ^ CO ^ift -/jt^ri^ m ipJ /J: ^ o 

— m^&^^i^ mxtm-v $> ^ o ^(Dmt^^ m m . fS, m /,^s m f 2 

6 ^ <!: fe , f£ S4 ."^^ M 3 ^ 2 m ^ ± (D mm L T 
W U T § c Si m: ^ #: 2 t <£ S!i .-i^. ffi f>r 3 ^ « > {3 ^ Ift 1 <^ 

^ js 32 s ^ a; L T 1/^ ^ o J: v u m m WiMx ^ ^ t . ^< m 

20 © J6 c?^ m K-. i& ffii /i^ <i: 0 fc ;^ci: 0 7^'; Si! .-^^ ^ W "T iti M €r 

2 7)^~ m. m 1 CO ^ ifli \z m 'Am\zmwi'^rzmb%L-t ^ ^ t. t- ^ . cm 
(3 ct o T > 1^ i£ n# (D'{§,m^i&m m {4< 3 (D m.^. # iii ^ t ± x 

=fe l± 1^ M 1! CO $6 © D — ^3 m ^ {4^ CO iT;^ ^ fz ^ fflj tJ;^' fj- 
U tc < i (/^ '3 ?-iJ £b ^ o 
25 [g| 2 H , 5£ fJf^J CO a ^ti ^ t- ^ ^ M M CD m ^ lf\] CO 
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^ m L T ^ c 

t- . X T - tf- /J - l:: T 'JI ^Hb L . i-^ T ^/.^ ^ ® '^^^^ 

-\zxm^]-r ^^m(^^j\Mmm^-^^ m^^^-^ s o o o ~ e o o o m / 

^ ^ f ^ ^ b o 3 0 0 0 m X -M'M-^' ^ ^ ^ -^mm 

15 ;m<?5^M6^J3*-^7:'^^^-?^<'^ir.^<^='^^« 6 0 0 0 m/^^^X.^ 

ch, ^m*^5.^P#<^M.^tt;^?M£T-r §MlpJ i^J^^o 3 0 0 0 m 

u ^ $ i± ^ :i ch I- D > m \z. t> t-^^K mmmm 

^ fa T< ifiit ^ CD #5 ^ t b T « . m - ffi ^ ^ 5^)^ ^ ¥ ffi m m (d ^ 

ti, -5) T< ^1 c^) -ftii > 4^ ffl mm (D ^mn^ tm^ mt^(D m ^ <^ u m 
h% ^ . ^- ^i-J M m CD m m t m m- m m o) m mu^'tmrj^-r^m^i^^ 

25 « |ii T^J: -5 ffi f Y b ^ i?-^- +1:1 Ji^ 1^ ^ i^" 't*^ ^<f=- ^ ^"^ '^^^ ^ 
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- 1 2 - 

tj {g; T T ^ M ^ ^ c S ;t > 1 4 ^' -> ^ ^ X ^ M 7L ^ t ^ 

@ # ^ rj 0) m s^m%n * 1^ rj: < o t . ^ ^- ic *5 ^ f« iifi 

10 IWJ dr CO * .-i' ^ 7^^^ ^> T^ci: < ;^ct «9 . ^# S li i^l^ ^ ^ CD ^« M W 

/i'^" M T^j; ^ n fc D -r ^ o ^ ^ ^< Hi ^ 43 ^ ^ N ± cz) « .^i^^ 

_ ^ h CO Ife ^ 11 ^' T ^ ?S n t!)^" 4-: U 0 f ^ . ^ cd iS: . ^ ^ 
n ^ ^ m & -r ^ L -^^t: ^ < Tdi ^ . 

:i <h $T- ^ Ll/i c ^ ilh ?g t!?^" 0 . 4 g / c m ^ ^ M -S i: > S ^fj 7i>'^ 

^^■n \zm.^^ ^ (D D . ^ y h m f)^ ^ n m-r ^ t ^ (d mm 
^ < . nmviz < < fj.^. ^m^mco rmu. » ^ a # ^ ip ^ ^ 

^m-t^t. 0. OSg/cm'^ liij^XS) ^ cr);i^~$f ^ H.^o M 

20 ^ 7&^^ /J^ $ < T^cJ 0 -r ^~ * <t . :7 h ^ + ^MC Ji^ U -5 ^ @ # ffi ^ W 

-r -g) * ^ T -5 , S CD m ^ 75^~ # < /cC D T # T > <h 

-r ^ ^ )l m ^ fti^ (D J-s ^ )l- m:^^ ^ < U ^ o Z.(Drzib . fj — 

^ V h -h^W. < . n 7s h 7^?^' ^ < U^m^^\ o ck 0 ^T- * L JiL iih ?e 

^{■5^ 0. 1 — 0. Sbg/cm^X^j-So 

25 ^ f« t3 43 at ^' « . - - H ;u > ^ M m ^zx 'om m n ± ti'^ n 
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VWC 5<: ^ $ n ::: — K ;P > ^ lii^ ^ "IT -S :i <h t!?^' ^ L 1^ c " — 

^ -Jo fnj =b ^ ^ o T ^ > ^ y "7- ^ > ^ a? ^ (- m -^f: fji m 
m m m ^ ^2 $ -r\ mm m +i ^ ^-r- -r ^ - i t^*^' -e # ^ c 
5 - - H ;u /^• y'^o)m(Dn^;m\t. mmir h ;u ti- (d m m m- 
m ^ ^ X m'M:mm n ^ . —^miz 2 0 ~ 1 0 0 0 / c m ^ 

-C$>^(Df}-^ !if ^ b t/i „ 01- m 7^/^^ 2 0 [Hi / c m ^ ^ riSSj T ^ S <h . Mm 
m ffi S Rfl CD ii: m CD g! m fj^ i&< . '~\^}Vn>^^m^'/J} ^ 5€ If- $ 
n T^cf o - 1j . $t ?g S tO^' 1 0 0 0 / c m 2 ^ ^ X. ^ , IK a 

10 f^(D^^Wt i)^ ^tx <fx^ii^. - — F ;i/ i+ (3 cfc ^ s ^ i^f^ (D m m -^^ ma. < . 

^ S 7^^" ^- L. < CD fS (D i: T^ct -3 T b ^ -5 7t . S CD ^1 M 
5^ 7&^' ^ M fo] <h fci: » 



- - \^ JV > ^ 7^?^' $ n $) ^ l-US M ^ n T fj; t/^ ® ;ft5 t3 . 
# s p# CD f& /J 'J^ :^ ^ ^ fp] ± $ -t^ ^ -56 tc. mi^m Mli I^J -± M 

^ -r ^ ?i L T l-S ^ - ^^cDai>:^^;^a — ;l/7!>^^fc£^fA3i>pj^7;® 
a ^ X > 7. □ — ;i' "7 ^ h D — ;i/ ^ fct § ^ X > X ^ S 

ii ^ b . X > # X p - ;kd a gn- ^ -r ^ ^ CD fig M ^fi5 ^ i^* Bii! 

S4 * $ -ti" ^ ^ ^ — M CD 7 ^ h u — Jimizm^ ^ S ^ cD ^ 
20 (C#^Et- ^+^>;^!ci!^MiCD^^||?ia« ^ i±^77 ^ Ml ^ # <^J- S 

^ <h D /jIc CO 32 ^ m * ^ It ^ ^£ ^ t^i^^ ^ tf e> n ^ c ± 

sc! CD c/) ^ , n - frfl \zm-t 'i-IkX-it . &:ffi(Dm^^ P ail T ^ 

^ <h 7^^' # ^ . 

> tt^ 7s a - )i ^ m ^ h m /jjc ^fii m ± M ^ ^ i± m= n § // , 

25 C CD ttiJ m Ft ^^ M ifJ! ^3 I ^ T tl > ££ rliil t HI tl^ iffi 11 ^ t M 5?- tJ: 
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m }±. ra u tD t> u - )\^ (D t!^^ ffiv mu. i&mj^.M^i^co m * 

T m LVX . ( T m - 5 0 ) V. - ( T m - 5 ) X: f ^ = WkHimM 

^ ^ ( T m - 5 0 ) x:-:^m<D u miz.mM-r ^ t , is. mi .-^^ ffi ^ « m 

5 14 7^^' -f - ch 7^: 0 > fa m Ia1 ±- ^ 7t»Ma F ^ = :i (Z) ct -5 /cf- 1^ 
^ y ^ -y ti - h ffl ® L T fjii ffl T -S . ^ 2t ^fj (D m 

« r»9 m ^^9^ ^ ^ t hiz. ^ -7 h m- (o m m%%\n ±comm 

:^^mBizy\^nxm m m m m :^m±\^^-t < . n- m ® -^rcm 
b nT^cC Vic -yj. mBii'&i^m^ (Tm-s) x:^mK.^mim 
10 \zm^-r ^ t . mmi^rzi&mj^sM^ i^:^^ > X u - y ^ y h 
n-jimo)mEE.i&n-)i{zmmi'-x. mif-a^^m < imt^tD n ^ c 

^itv . n 'b n ^ ^< m (o m ^ 5jc it v rz mm\ u % <d ii u ^ m ^' 

T, Z. (D&^ ^(D 1$' y ^ y ^'mi<Z^ y h (D m M m.tri ^ < U 
15 ^ o 

ffi IS . 4 ~ 4 0 % i: T o :i (Z) El ^^ ffif ?M ^ ch « . ^< ft- 

<D±mm \z M-r ^ h-: m m>'7f(D m ^ ^ c ee ® * 4 % viifii x 
:^<Wi'^<D^.m m izni^f± i& m'T^com 7^^~ ^ d \z ^> u t- 

20 ^^m(D-MKii\\-i.n\z% ^tJ 13 -fi^ ffl -r ^ ^1 -h \z -r ^ 1^ % b 

n fd: o -75 . ]±. m dri IS ^2 7)^" 4 0 % ^ ® ;^ ^ <h . mEi m .^s [pJ -tr Oj m 
\z :B ^-f ^ mu^ m ttJit/OM&T h-stt^^ :7 h§\(DW)^ 

\z mmx ^ -r \z -mm n . i^-^x^ y v v tLU'Dt:zn 

2 5 m J± M CO P^a- X > 7}^ x D - ;l/ CD a i'fli ^3 m T ^ 'i'^ x •7'" c7,) tf|5 jv: 
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f± m M tU^ . L o T , I'i ^ (D jTii m a — ± (D jiii m iz M L 

T 4 ~ 4 0 % jL>7nxu- )iyj^mi^ ^n^ . a gi5 « 9c m 

jf^ « , ^^lil ^n' 43 ^ m }± m U CD m '^k t tj. ^ . z^ay m « - ¥^ II 

P^j >ii $ n -r\ ^ . m h jt^ > s if^ > h jr^ , t m . -^\- m , -m > 
5 iH jr0 ^- o:> m M (D m t>c i: -r ^ ^ ^ t)^' t ^ ^ o <n %i ® viw <73 

ffii ^ri « . 0 . 1 ~ 1 . 0 m m ^ fiJ: T ^ ^ C7) ^7 ^ L c 

Sft J± M Ji CD « r£ P — CD ^ ;±. . l O O ~ 9 O O N / c m 

^ cDi^-^ ifi- 3a T ^ ^ o 

if^m(Dm^\Z^\^Xs W 0# « t '7l us <i: ^ l"J ± ^ 11- § tz. 

> r) mm ^ ^ z. L ^ . AW > r^'^' - m ii& 

# « fi ( © Jf^ ^ « M ) « > ^ :7 7" -.7 F :^ — ^ h m '& ^ « 1^. 'M M 
(I b . 2-1 5 M ft % T ^ :i <h 7^^' ^ b l/i „ -ttr fli c?) # « M Ti)^' 2 

15 V^c -'-Jo. nm&t^l 5 Sri© A. S i: . * M ^iMB S PbI T 

-5 m m ^ < T^cC D f T . /-\ -r ;p Tf-^ ^ ^ "7 ^ > ^'-r m in 

(D^mm^^^iotixi^y^^ > m m- •^'^m-^ ^mm < < u . 

z(Dj:ot^^^-( >y-mm ^ b T (1 . ±y^L^ r^-m^\i iz m ^ 

ji/ - ;u -t- , m X- & ^ > y' > m CD ^mm . ^ > /n° ^ m > 4^ h 

1t > # ^ j^j (.^ T » ^ (D e 7t)^ ., -14 ^ M /ci U ii Ufi Tr > 

7^V)vm^^j\^. 7 ^ ^) )vm:j-'f- )v . 7 ^ \} )vmy^ ^ )v . ^^^^^ 

2 5 p - h U ! 'A ^ \y > tji (D ^ y — m m ^ Zi t t: ^ ^ a 
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-4^ m m co^ -y J- y K - ^ vm it ^^(Dmm.m\-i^. m oa: wl 'kl -r n 

— JtS: etl EC a # T 5 0 ~ 1 5 0 g / m ^ Tr ^ -5 ^ i 7^^' ^ 
L o S ^^15 CD @ 7^^' 5 0 g / m ^ Vr^'Sj /Ij: ^ i: . S t\i (D II M fi^ ''^tx 

fa " K L , ^ , &^\i^(Dm m m-h^ tc ^ \zm^ \z ^ ^ ^ y 

5 h H^cDUm tj TtiMS T L T , ^ :7 7=- > // 41 (3 ^ ^ h ^ 7t)^" m T I o 

@ M tIjm 5 0 g / m " ^ A. ^ ^ . s ^fi li mm # < x , 
/N° ;i' rti 5 /^^' - <h t^c o d :7 h f^i Pi ^ }n« fc t^j: d -t^ -ri^ c 

B>J © :^ -T- H — ^ <y h 4o (/i T « . a ^ tc. ± 5^- /O'^ l^l-: ^ 
10 '^T ^ y h ^ y 9- ^ > iz ^ io ti^ . ^ y h ^^mrj}i 
■t ^ ^'7^ mii ^ ^' T ^ mm ^ X it . ±i^i.rz&^izm\.^^n^:fs 
^ ^ u ^ mm . m m m-^^ v 7. )i u :s> m > 

m^A^mif ^n. n^mm ^ i^x u . u — s t -t ^ — h . ?^ 
15 m ^ u - 3 > m-fi^^H ^ ti ^ . ®7Ktt^mMD^^5)<j^^n^ii^ 

tt. n ^A^.mM^^ m ^ :i ^ ^ 1. . mtz. u-+t<^;i.- 

© m .-^x ^ S ^ ^ Iwj - 1^ # -r /^cC :b -t, ^ U ?L ^ ?S fi ^ ^ ffl '.i -2. ^ 
20 * 5fg nj^ CD ^ 7^ ^7 K * - ^ ^> h Jc 43 T (1 , /n° -f ;P ti^ t^^" ffi 3a ^ 

s (Z) a [Til iz . n ji ^ myji^ ^ W) h ti — ^ y h ^ u n > 
m 'js -r ^ a (^j L<Dfz^\z. n-j ^ y ^ /ji mmiz^ d m ^ n ^ . 

- ;u m m . ^) o u ^ y m m a ^r- ^ b < . ^ tc ± ^ m w-: (d m f^. 
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>J X 7n -7" Jy tj: £ 0 S L-l^o /I 4^ > ^ ^ ^ i: L T « , 

m A. u . m ill! L fz m mm^ & ^ iz o - ^ ^ > ^tzi-^-^m-^ ^ -h- 
m ^ i± fz m m m ^ -M ^iiz . -^tm-^ ^m-mii-m. nj-^ 
<D m m^m mwiUz^T^mv . i^m m ^ m iz j: o m ^ m m iz 
5 ^ mmiz m m ^ ^ o - m x. m m mif ^ 

mmm 

1^ T\ m CO m m m m m iz m n^^. l /^^ u , m m u z. 
n^o:>mmmizj:'DXi»i'hm7E^ri^'hcox'\ttjii^. 
10 iiATo)mm m 43 ^ # # m m- (d m -a \z .t< -tm -v 

( 1 ) m.'^. ( t: ) : A° - > X y- ^^J: ^ ^ xfe S ^ fi ft D S C - 

7 m^^ . lit *4 ffi s ^ 5 ni g . fi^ ra ^ 2 0 t: x 53- .i: u x siij ^• 

15 (2)7|^U?L^<7);>c;uh:7D-l/-h(g/10^) :ASTM 
D 1 2 3 8 SB ic (73 ri T > 2 i o t: co ^ {4^ K Tf 2 i . i 7 

N ^ fit ffl $ -& ch ^ CO as iJ± tb s ^ iij ?E b T , ^ CD ft ^ ;^ 

( 3 ) ^ U 7" □ > CO M F R ( g / 1 0 : A S T M D 1 2 

20 3 8 HB a CD ?i IZ mCX . 2 3 0 t": C7) ^ f^-- T T 2 1 . 1 7 N CD 

# ^ 112 ;h ^ i± ^ (D ?g ii p± m * ^ ?fly ;qi L T . ^ cd fa ^ m f r ^ l 

fz. 

( 4 ) * ffi : Wj f±'. ^ ^ X 7 - -tt - T L T ;j5^ CD H P^^^ 
(3 T m fidi L o 

2 5 o : ^ ifj n 0 m / m i ^frmtz^) • im m 
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Is : ^mn 3 iB\ ^i^i y m 1 m.^ tz ^ • i mm 
X : ^mti 3 \miix±xm^m 1 m-^tz D - i mm 

5 X ) t Ltzo 

( 6 ) a 'fv)- ( g / m ^ ) : « »J CD aiC $4 t!)^ b 1^1 1 0 c m X 1 0 

c m(DU n ^ 1 0 .^Ul-^ isK L . ^ 53^ L , =§■ git m co 1^ 

M ( g ) ^W&L- . n ^ n fz m 0^ ¥ fii ^ fffl ^ 7c D {C # b , 
a # ( g / m ^ ) i: b rc c 
10 (7) ^Se^Wb^ : ffiii^M^cDSMMi^^MYfJ^)f!i)3>j-<'ft: 

T 5 5S 14 # ( 2 0 m m X 1 8 m m X 0 . 5mm) (3 5t L /z 3 x. 
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